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(54) "Horn actuating device for a motor-vehicle steering wheel" 



(57) A horn actuating device for a motor-vehicle 
steering-wheel comprises a plurality of spring (8) which 
resiliently support an actuating element (20) constituted 
by the housing of the air-bag associated with the steer- 
ing-wheel or a covering element for the steering-wheel 
hub. The springs (8) define movable electric contacts 
(26) adapted for co-operation with fixed electric contacts 
(1 7) for actuation of the horn. All these contacts are con- 
nected to electric conductive strips (14, 16) embedded 
in a flexible strip (15) of plastic material which is con- 
nected to supports (10) also made of plastic material, 
on which the above mentioned springs (8) rest. The ac- 
tuating element (20) is provided with studs (21 ) guided 
within bushes (22) forming part of said supports (10) of 
plastic material. The studs (21 ) are held at the lower end 
by elastically deformable stop means which enable a 
rapid installation of the air-bag unit or the hub covering 
element on the steering-wheel frame. 



Fig. 8 
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Description 

[0001 ] The present invention relates to horn actuating 
devices for motor-vehicle steering-wheels, particularly 
steering-wheels provided with an air-bag. 5 
[0002] The applicant has already proposed in Italian 
patent application no. TO98A000795 filed on 
1 7/09/1 998 (still secret at the priority date of the present 
application) a motor-vehicle steering-wheel comprising: 

a metal frame, including a hub, a rim and a plurality 
of spokes connecting the hub to the rim, 
an actuating element which is mounted above the 
frame of the steering-wheel so as to be movable be- 
tween a raised rest position and a lowered position 
for horn actuation, 

spring means interposed between said actuating el- 
ement and said steering-wheel frame for biasing the 
actuating element towards its raised position, 
a horn actuating device, interposed between the ac- 
tuating element and the hub and comprising at least 
a first electric contact rigidly connected to the frame 
of the steering-wheel and at least a second electric 
contact movable with the actuating element and 
adapted for co-operating with said first electric con- 
tact for actuating the horn, 
wherein said spring means are constituted by a plu- 
rality of springs, each having a base portion fixedly 
supported on the steering-wheel frame, and a flex- 
ible portion operatively associated with the actuat- 
ing element and having free end bent towards the 
steering-wheel frame and adapted to form said sec- 
ond electric contact co-operating with said first elec- 
tric contact, 

wherein said springs are mounted on respective 
supports of plastic material which are connected to 
each other by a flexible strip of plastic material, in 
which there are embedded two conductive strips 
which are electrically connected to each spring and 
said first electric contact co-operating therewith, so 
as to form a pre-assembled unit accommodated on 
the steering-wheel frame, 

and wherein said supports of plastic material of the 
springs include guide bushes wherein studs are sl- 
idable which are rigidly connected to the actuating 
element so as to be movable therewith, stop means 
being interposed between the lower end of each 
stud and the steering-wheel frame to limit the up- 
ward travel of the actuating element with respect to 
the steering-wheel frame. 

[0003] The actuating element of the device can be 
constituted by the lower rigid wall of a housing for an air- 
bag associated with the steering-wheel, or it can be con- 
stituted simply by a steering-wheel hub covering ele- 
ment which hides the hub of the steering-wheel from 
view. 

[0004] The object of the present invention is that of 



further simplifying the structure of the previously pro- 
posed steering-wheel so that the horn actuating device 
can be mounted on this steering-wheel with particularly 
easy and rapid operations. 

In view of achieving this object, the invention provides 
a steering-wheel having all the above indicated features 
wherein said stop means provided at the lower end of 
each stud projecting from the actuating element are 
elastically deformable, so as to enable rapid installation 
of said studs of the actuating element within said guide 
bushes forming part of said pre-assembled unit. 
[0005] Some advantageous embodiments of the stop 
means provided at the lower end of each guiding stud 
projecting from the actuating element are defined in the 
annexed sub-claims. 

[0006] Further features and advantages of the inven- 
tion will become apparent from the description which fol- 
lows with reference to the annexed drawings, given 
purely by way of non-limiting example, in which: 

figure 1 is a diagrammatic view of a steering-wheel 
according to the previous proposal, 
figure 2 is a perspective view of the steering-wheel 
of figure 1 , with the air-bag housing removed, 
figure 3 is a perspective view of the horn control unit 
which is provided within the steering-wheel, 
figure 4 is a partial cross-sectional view of the steer- 
ing-wheel according to the previous proposal, 
figure 5 shows a variant of a detail of figure 4 ac- 
cording to the present invention, 
figure 6 is a side view of a detail of figure 5, 
figures 7, 8 show two further variants, and 
figures 9, 10 and 11 show two further variants. 

[0007] With reference to figure 1-4, numeral 1 gener- 
ally designates the motor-vehicle steering-wheel form- 
ing the subject of the previous Italian patent application 
of the same applicant which has been identified above. 
The steering-wheel 1 comprises a metal frame 2 includ- 
ing a plurality of spokes 3 connecting a rim 4 to a hub 
(not shown in the drawings) which is to be connected to 
the steering shaft of the motor-vehicle. Each spoke 3 is 
embedded within a body 5 of plastic material and has 
an intermediate portion 6 providing a support for the 
horn actuating device associated with the steering- 
wheel 1. This device is generally designated by refer- 
ence numeral 7 and comprises three metal springs 8 
each formed by a metal strip bent substantially in a U- 
shape and arranged horizontally, with its cavity facing 
towards the steering-wheel axis. Each spring 8 has a 
base portion 9 which rests above a flattened support 1 0 
of plastic material. More precisely, the base portion 9 of 
each spring 8 rests on, and is in electric contact with, 
projections 1 1 of a conductive metal leaf 1 2 which is em- 
bedded within the body of plastic material of support 1 0. 
The conductive leaf 12 extends into two flattened ap- 
pendages 1 3 (figure 3) which project outwardly from the 
plastic body of support 1 0 and are in electric contact with 
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an electrically conductive strip 14 which is embedded 
within the body of a flexible strip 15 of plastic material 
connecting the three supports 10 to each other. Within 
the flexible strip 15 of plastic material there is also em- 
bedded a second electrically conductive strip 1 6 electri- 
cally connected to a terminal 17 projecting outwardly 
from strip 15 at the location of each spring 8 and having 
its free end fitted at 1 7a (figure 4) to the respective sup- 
port 10. The flexible strip 15 of plastic material is also 
rigidly connected to. and preferably is moulded in one 
piece with the body of plastic material of a connector 1 8, 
which is for co-operation with a mating connector for 
connecting the two electric strips 14. 16 to the electric 
circuit of the motor-vehicle. In the illustrated example, 
the connector 18 is a female connector which is for co- 
operation with a male connector. 
[0008] Each spring 8 has a flexible portion 19 which 
is pressed eiastically against the lower surface of a wall 
20 forming the bottom wall of a housing of an air-bag 
associated with the steering-wheel 1 . This housing, as 
well as the air-bag, are not illustrated in the annexed 
drawings, since these components can be made in any 
known way and do not fall within the scope of the inven- 
tion. The air-bag housing could also be replaced, as al- 
ready indicated in the foregoing, simply by a steering- 
wheel hub covering element. The entire air-bag housing 
is resiliency supported above the spring portions 19 of 
the three springs 8. This movement is guided by the sl- 
idable engagement of three shafts or studs 21 (only one 
of which is shown in figure 4) which are secured to the 
bottom wall 20 of the air-bag housing, or the hub cover- 
ing element, within the respective guiding bushes 22 
forming part of the supports 10 of plastic material, which 
are secured to the spokes 3 of the steering-wheel 3. 
[0009] In the case forming the subject of the previous 
proposal of the applicant, shown in figures 1-4, each 
stud 21 has a threaded portion 23 which is secured to 
the respective bottom wall 20 by means of a nut 24 and 
a lower head 21 a adapted to act as a stop element co- 
operating with the lower end of the respective bush 22 
in order to limit the upward travel of the air-bag housing. 
It is this portion of the device which is modified by the 
present invention, as will be described hereinafter. Each 
bush 22 also incorporates a stop tooth 25 (figure 4) act- 
ing as a stop element for limiting the upward movement 
of the spring portion 19 of each spring 8. 
[0010] The appendage 17 associated with each sup- 
port 10 constitutes a first fixed electric contact adapted 
to co-operate with a second movable electric contact 
constituted by a downwardly bent end 26 of the spring 
portion 19 of each spring 8. After that a force is applied 
to the housing of the air-bag, or the hub covering ele- 
ment, the bottom wall 20 moves downwordly, causing a 
lowering of the flexible portion 1 9 of one or more springs 
8, so that the respective movable contact 26 is caused 
to rest against the respective fixed contact 1 7, thus clos- 
ing the electric circuit and causing actuation of the horn. 
[001 1 ] As clearly apparent from the foregoing descrip- 



tion, the entire unit shown in figure 3, comprising the 
flexible strip 1 5 with the connector 1 8 and the three sup- 
ports 10 carrying the springs 8, can be assembled and 
mounted with simple and rapid operations on the frame 

s of the steering-wheel (see figure 2). Due to the flexibility 
of strip 15, the device has a certain degree of adapta- 
bility to different types of steering-wheels. 
[0012] As already indicated in the foregoing with ref- 
erence to figure 4, in the case of the previously proposed 

10 steering-wheel, each stud 21 was provided with a head 
21 a adapted to act as a stop means co-operating with 
the lower end of the respective bush 22. Therefore, in 
order to mount the air-bag housing, the studs had to be 
inserted manually from below within bushes 22 and 

15 screwed within nuts 24 which were preliminary secured 
to element 20. 

[0013] In order to simplify installation of the air-bag 
unit, according to the present invention each stud 21 has 
eiastically deformable stop means 50 in place of the 
20 head 21a, allowing rapid installation from above of the 
stud 21 within the respective guide bush 22, after that 
the stud 21 has been preliminarty secured to element 
20 by nut 24. In the embodiment shown in figures 5, 6, 
the stop means 50 are a wire spring forming a pair of 
25 radial protrusions 51 which are eiastically deformable 
inwards. Each protrusion 51 is sloped in a way to assist 
its moving back into a cavity 52 of the stud 21 when it 
engages with the surface of the respective bush 22, dur- 
ing installation. Figure 7 shows a variant with a single 
30 protrusion 51 . 

[0014] Figure 8 shows a second embodiment where 
the stop means are in form of a capsule element 50 fitted 
on the lower end of the respective stud 21 and having 
a plurality of radial flaps 53 which are eiastically de- 
35 flectable. Figure 9 shows a variant wherein the stud 21 
is held in place by a spring element forced within the 
foam of the steering-wheel, this element being in form 
a washer 60 with internal radial flaps 60a which are de- 
formed on installation of the stud 21 as a result of the 
^0 engagement of a conical portion 61 thereof, until they 
enter a groove 62. Figure 10 shows the washer 60 in 
plan view. Figure 11 shows a variant with a split spring 
ring 60 received within a groove 62 and held by hooks 
of the steering-wheel frame. 
45 [0015] As in the case of figure 9, the lower end of the 
stud has a head which can be engaged by a wrench, for 
removal. 

[0016] Naturally, while the principle of the invention 
remains the same, the details of construction and the 
50 embodiments may widely vary with respect to what has 
been described and illustrated purely by way of exam- 
ple, without departing from the scope of the present in- 
vention. 

[0017] In particular, it is clearly apparent that in place 
55 of the above described elastic stop means it would be 
possible to make use of any other form of elastic stop 
means adapted to enable rapid installation of the air-bag 
unit or the steering-wheel hub cover on the steering- 
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wheel. 



Claims 

1 . Motor- vehicle steering-wheel, comprising: 

a metal frame (2), including a hub, a rim (4) and 
a plurality of spokes (3) connecting the hub to 
the rim (4), 

an actuating element (20) which is mounted 
above the frame (2) of the steering-wheel so as 
to be movable between a raised rest position 
and a lowered position for horn actuation, 
spring means (8) interposed between said ac- 
tuating element (20) and said steering-wheel 
frame (2) for biasing the actuating element to- 
wards its raised position, 
a horn actuating device, interposed between 
the actuating element and the hub and compris- 
ing at least a first electric contact (1 7) rigidly 
connected to the frame (2) of the steering- 
wheel and at least a second electric contact 
(26) movable with the actuating element and 
adapted for co-operating with said first electric 
contact (1 7) for actuating the horn, 
wherein said spring means are constituted by 
a plurality of springs (8), each having a base 
portion (9) fixedly supported on the steering- 
wheel frame (2), and a flexible portion (19) op- 
erativeiy associated with the actuating element 

(20) and having free end (26) bent towards the 
steering-wheel frame (2) and adapted to form 
said second electric contact co-operating with 
said first electric contact (1 7), 

wherein said springs (8) are mounted on re- 
spective supports (10) of plastic material which 
are connected to each other by a flexible strip 
(15) of plastic material, in which there are em- 
bedded two conductive strips ( 1 4 , 1 6) wh ich are 
electrically connected to each spring (8) and 
said first electric contact (17) co-operating 
therewith, so as to form a p re-assembled unit 
accommodated on the steering-wheel frame 
(2), 

and wherein said supports (1 0) of plastic mate- 
rial of the springs (8) include guide bushes (22) 
wherein guide studs (21 ) are slidable which are 
rigidly connected to the actuating element so 
as to be movable therewith, stop means being 
interposed between the lower end of each stud 

(21) and the steering-wheel frame to limit the 
upward travel of the actuating element (20) with 
respect to the steering-wheel frame (2). 
characterised in that said stop means provided 
at the lower end of each guide stud (21) pro- 
jecting from the actuating element (20) are 
elastically deformable, so as to enable rapid in- 



stallation of said studs (21) of the actuating el- 
ement (20) within said guide bushes (22) form- 
ing part of said pre-assembled unit. 

5 2. Steering-wheel according to claim 1 , characterised 
in that said stop means are formed by a capsule 
element (50) mounted on the lower end of each stud 
(21 ) and provided with a plurality of radially project- 
ing flaps (53) which are elastically deflectable. 

10 

3. Steering-wheel according to any of the previous 
claims, characterised in that said stop means are 
constituted by a wire spring (50) defining one or 
more radial protrusions (51) which are elastically 

is deformable inwardly. 

4. Steering-wheel according to claim 2, characterised 
in that said stop means are constituted by a stop 
spring element (60) forced in the foam of the steer- 

20 ing- wheel and co-operating with the respective 
stud. 

5. Steering-wheel according to claim 4, characterised 
in that said spring element is constituted by a wash- 
es er (60) having a plurality of inner radial flaps (60a) 

which are elastically deformable and adapted to co- 
operate with a conical portion (61 ) of the respective 
stud (21) on installation, as well as to be received 
within a portion (62) of reduced diameter of said 
30 stud when installation is completed. 

6. Steering-wheel according to claim 1 , characterised 
in that said spring element (60) is a split ring adapt- 
ed to co-operate with a conical portion (61) of the 

35 respective stud (21) on installation, and to be re- 
ceived on a portion of reduced diameter (62) of said 
stud when installation is completed. 
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